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The title material contains a cyan coupler I [Rl, R2 = substituent; R3 = 
H, alkyi, aryl, C0R4, C02R4, CONR4R5, S02R4, S02NR4R5 (R4 - alkyl, aryl, 
heterocyclic group; R5 = H, alkyl) ; X = H, group capable of . being split 
off upon reaction with oxidized product of a developing agent; m = 0-4; n 
=f 0-5] . The coupler is excellent in spectral absorption, absorption 
coefficient, and fastness. Thus, II was prepared and used in a color photog. 



Page 1 



10/821,667 33 of 36 Page 2 

• paper to produce high-d, heat-resistant dye image- 
IT 121216-54-4 121216-63-5 121216-65-7 
121216-66-8 

RL: TEM (Technical or engineered material use) ; USES (Uses) 
(photog. cyan coupler, for heat-resistant image) 
RN 121216-54-4 CAPLUS 

CN Carbamic acid, [4- [2- [2- [ {2- [2 , 4-bis (1, 1-dimethylpropyl) phenoxy] -l- 
oxohexyl] amino] phenyl] -5-chloro-lH-imidazol-4-yll phenyl] - , ethyl ester 
(9CI) (CA INDEX NAME) 



Me 




.)RN 121216-63-5 CAPLUS 

/ CN Hexanamide, N- [2- (2- [2- (acetyl amino) phenyl] -5-chloro-lH-imidazol-4- 

yl]phenyl]-2-[2,4-bis(l,l-dimethylpropyl)phenoxy] - (9CI) (CA INDEX NAME) 



Me 




RN 121216-65-7 CAPLUS 

CN Benzamide, N- [2- [4- [2- [ [2- l2,4-bis (1, 1 -dime thy IpropyDphenoxy] -3-methyl-l- 
oxobutyl] amino] phenyl] -IH-imidazol -2 -yl] phenyl 1-2,3,4,5, 6-pentaf luoro- 
(9CI) (CA INDEX NAME) 
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F 




RN 121216-66-8 CAPLUS 

CN Butanamide, 2- [2,4-bis (1, 1- dime thy IpropyDphenoxy] -N- [2- [5-chlbro-2- [2- 
[{3,3 , 3-fcrif luoro-l-oxopropyl) aminoj phenyl] -lH-imidazol-4-yl J phenyl] -3- 
methyl- (9CI) (CA INDEX NAME) 



Me 




. CI o 



F3C-CH2-C-NH 



IT 121216-46-4P 121216-47-5P 12i216-«49«7P 

RL: SPN (Synthetic preparation); PREP (Preparation) 

(preparation and use of, as cyan coupler for heat-resistant image) 
RN 1212i6-46-4 CAPLUS 

CN Benzenepropanamide, N- [2- (2- [2- (benzoyl amino) phenyl] r5-chloro-lH-imidazol- 
4-yllphenyl] -a-butyl-2,4-bis (1, 1-dimethylpropyl) -p-oxo- (9CI) 
(CA: index NAME) 
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Me 

I 




Ph— 



RN 121216-47-5 CAPLUS 

. CM Carbamic acid, [2-14 - [2 -[[2 - [2, 4 -bis ( 1 , 1-dimethylpropyl ) phenoxy] - 1 - 

oxohexyl] amino] phenyl] -IH-imidazol -i2 -yl ] phenyl] - , 2 -methylpropyl ester 
.{9CI) (CA INDEX NAME) 



Me 




i^BuO^C— NH 



RN 12i216-49-7 CAPLUS 

CN Benzamide, N- [2- [4- {2- I [2- [2, 4-bis (1, l-dimethylprppyDphenoxy] -1- 

oxohexyl]amino]phenylJ -5^chloro-lH-iraidazol-2-yl]phenyl] - (9CI) (CA INDEX 
NAME) 
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0 Silver halide color photpgrahic light-sensttlve material. 



0 A silver halide photographic light sensitive materall is disclosed, which is contains a novel cyan coupler 
excellent In spectral absorption, absorption coefficient and fastness. The cyan coupler is represented by ttie 
fbltowing Formula I; 



Formula I 



(Ri> 




NHR, 



CL 
UJ 



wherein Ri and R2 each repriesent a substituent; R3 represents a hydrogen atom, an alkyl group, an aryl 



J£ group, a -COR* group, a -COOR* group, a 
CO ■. 

i 

CO 



/ 



-CON 



\ 



group, an •SOzRi or an 



Xerox Copy Centre 



. • • • • R* ^1 

•■ • / • ■■ . 

I -SO,N . i^^: 

• •.. • A ■ ■ . . • . 

/ • . . ■ . . • 

grou0 in which R* reipreseiitii an ailcyl group an aryl group or a histerocycfic group. Hi reipresentis a « 
hydrogen atom or an allcyl group: X represents a hydrogen atom or a group capable of t>eing split off upon =. r|> 

reaction vrith the oxidized product of a color developing agent; m represent an integer of from 0 to 4; and n ' 
represents an integer of from 0 to 5. -'^-J^ 

.."■.*« 

■ ■ ^ . ■ - ; , i 



in 

1 



EP 0 304 856 A2 



SILViER HAUdE CX)LOR PHOTOGRAPHIC UGHT-SENSmVE MATERIAL 



FIELD OF THE INVENTION 

T?^ present Invention relates to a silver halide color photographic light-sensitive material that contains a 
novel cyan coupler. 

BACKGROUND OF THE INVENTION 

Usually, a silver halide color photographic light-sensitive material contains a fight-sensitive silver hallde 
emulsion, as well as a so-called dye forming coupler that is capable of forming a dye upon reaction with an 
oxidation product of a color developing agent 

As cyan couplers, phenols and naphthols have been in wide use. some of these products being 
described, for example, in U.S. Patent Nos. 2.309.929. 2,423.730. 2.474,293, 2.772.162 and 2,895.826. and 
Japanese Patent Publication Open to Public Inspection (hereinafter referred to as Japanese Patent O.PJ* 
Publication) No. 65134/1981. 

The cyan dye images formed from such phenols or naphthols, however, incurs a serious problem in 
color reproduction. An absorption spectrum of a cyan dye formed thereby shows a disorderly boundary on 
the shorter wavelength side and has an undesirable irregular absorption in the green portion and in part in 
the blue portion. As a solution to this problem, it has been a usual practice, in negative films, to compensate 
the irregular absorption by masking using colored couplers. This practice, however, incurs the defect of 
retrogression In sensitivity. With respect to sensitive materials In reversal system, as well as witti a color 
paper., color reprodudbijity remains impaired because of lack in effective means tor the comjpensation. 

SUMMARY OF THE INVENTION 

Tlw object of tiie present invention Is to provide a silver halide color photographic light-sensitive 
material tiiat contains a novel cyan coupler designed to fonn a cyan dye having a satisfactory spectral 
absorption characteristic featuring a sharp boundary oh the shorter wavelength side and minimization of tfie 
Irregular absorption in tiie green and blue portions and furthermore having a large value of absorption 
coefficient while good fastness Is isnsured with respect to the colored images obtainable. 

Tlie above-mentioned object can be accomplished by a sliver halide color photographic light sensitive 
material comprising a support provided thereon at least one silver haGde eNmulsion layer, wherein at least 
one of the silver halide emulsion layers contain a cyan coupler represented by tfie following formula I; 

Formula I 




In the formula. Ri and Ra indiapendentiy represisnt a.substituent group; m, an integer from 0 to 4; n. an 
integer from 0 to 5; Ra represents a hydrogen atom, an alky I group, aryl group. -CORi group. -COORi 
group. 
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-CON 



'R4 



5 

group. SOzRi group, or 



10 



•SO2N 




group; Rt represents an aikyi group, aryl group, heterocyclic group; Rs represents a hydrogen atom or an 
alkyi group; X represents a hydrogen atom, or a group capable of being split off upon reaction with an 
oxidatidn product of a color developing agent 

BRIEF DESCRIPTION OF THE DRAWING 

20 

Fig. 1 includes spectral curves of developed Sample Nos. 1 and 2, up to the density level 1.0. 

25 DETAILED DESCRIPTION OF THE INVENTION 

The use of the present invention in a preferred mode is to have one of R2 in formula I occupied by a 
group represented as -NHRc &nd on the o-posltion on the imidazole ring such as in the foUowing formula II. 

A> . - 

Formula II 



35 




NHR, 

^ ^NHR, 

In this formula, Ri, R2 and Ra have the meanings same as in formula 1; and Rs has the meaning same 
as R3 in formula I. provided that n' is an integer from 0 to 4, The presence of the -NHRc group Improves 
not only the absorptivity of the dye formed but also its heat resistance. 

The above^entioned formulas I and II are hereunder described in further detail. There Is no. specific 
restricitjon to the siibstituent groups represented by Ri ancl R2 in formulas 1 and II. Some examples useful 
therefor include halogen atoms, and groups of cyano. nitro, cartx>xy, afkyi, alkoxy, carbamoyl, sulfamoyl, 
acyf, acyloxy, alkoxycartx>nyl, -NHCOR7 -NHSO2R7, 



50 



55 



-NHCON 




-NHCOOR7. -NHSO2R7. and 
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•NHSO2N 



Preferable as an alkyl group represented by Ri or R2 is one of the straight chain or branchied type with 
1 to 22 carbon atoms, examples being methyl, ethyl, butyl, and dodecyl groups. The alkyi groups useful 
therefor Include cycloalkyls, such as cyclohexyl, and also substituted alkyls, preferable substituent groups In 
the latter case being, for example, hydroxy, carboxy, cyano, and sulfo; or alkoxy with 1 to 22 carbon atoms. 

Preferable as an alkoxy group therefor Is one of- the straight chain or branched type with 1 to 22 carbon 
atoms, examples being the groups of methoxy, ethoxy, l-propyloxy. * octyloxy and dodecyloxy. 

Examples of carbamoyl groups therefor are unsubstituted alkylcarbamoyi groups, such as ethylcar* 
bamoyi and dodecylcartwmoyl. and substituted alkylcarbamoyi groups, such as diethytearbamoyi, butylox- 
ypropylcarbamoyl and dodecyloxy-propylcarbamoyl. 

Examples of sulfamoyi groups are unsubstituted alkylsulfamoyi groups, such as ethylsulfamoyi, diethyl- 
sulfamoyl and dodecylsulfamoyi, and substituted alkylsulfamoyi groups, such as dodecylocypropyisul* 
famoyl. 

Examples of arylcarbamoyi groups are phenylcarbamoyi group and substituted phenylcart>amoyl group, 
and examples of arylsulfambyl groups are phenylsulfamoyi and various substituted phenylsulfamoyi groups. 
^ Examples of acyl giroups are acetyl, benzoyl, butahesulfonyl and benzenesulfonyl; examples of acyloxy 
groups are acetoxy, lauroyloxy and butanesulfdnyloxy; and exarnples of alkoxycarbonyl groups are ethox- 
ycarbonyl, i-propylocycarbonyl and 2-ethylhexyloxycarbonyl, 
-NHCOR7 through 

-NHS02N cT 

^R8 

s • • 
30 representing groups for Ri and Ra have the same meanings as -NHCORi through 




35 

for -NHR3 which, are explained later. 

Preferable as an alky! group for R3 is one of the straight chain or branched type with 1 to 32 carbon 
atoms, including a cycloalkyi group such as cyclohexyl group. 
^ A substituted variant of such as alkyi group Is also useful therefor, some typical preferable subsUtuent 
. groups being Giroups of hydroxy, carboxy, cyano, and sulfo; and alkoxy with 1 to 22 carbon atoms. 

Preferable as an aryl group for Rg Is phenyl group or a substituted phenyl group having a group of 
nitro, amido, sulfonamido. or the like as a substituent group. 

An explanation Is given next with respect to NHR3 where it represents a group of -NHCOR4, 
^ -NHCOOR*. 



-NHCON 



-R4 

r 



50. . 5 



•HNS02R4,or 
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-NHCOR4 represents an alkylamldb group having 1 to 22 carbon atoms. Typical examples of an 
unsubstituted alkylamido group therefor are group of acetamido. tHJtanamtdo. laurylamfdo and stearytamido. 
The useful groups include aiicycfic amides such as cyclohexanecarbonamido group, groups with a 
branched structure such as 2-ethyihexanamido, and ones having an unsaturated linkage. 

Examples of a substituted alkylamido group therefor are halogen^substituted alkylamido groups, such as 
groups of monochloroacetamido. tnohtoroacetarnido and perfiuorobutanamkjo. artd pher)oxy^u!>stituted 
alkyiamidos, such as groups of m-pentadecylphenoxyacetamido, a-(2,4-di-t-amylphenoxy)pentanamido, a- 
(2.4-dl-t-acylphenoxy) acetamldo, and o-chk3rophenoxymyristtc add amkto. 

•NHCORi may also represent an arylamido group whose typical examples are benzamldkj and 
naphthoamido both as an unsubstituted arylamido, and such substituted arylamldos as p*t*butyib^nz2^ido 
and p-methylbenzamido both as an .alkyl-substituted benzamido, p-methoxybenzamldo and o-dixlecyloxy- 
benzamkio both as an alkoxy*substituted benzamido, p-acetamldobenzamldo; m-laurdylamidobenzamkio 
and m-(2.4<il«t-amyl-phendxyacetamido)benzamido all as art amido-substituted . benzamkfc). aifid o4iex- 
adecanesulfonamidobenzamido and p-bgtane-sulfonamidot>enzamido both as a sulf6namld6-sut}stituted 
benzamkk). 

-NHCOOR4 represents an alkoxycarbohylamino group, either in the substituted state or unsubstituted, 
with 1 to 22 carbon atoms, typical examples being, for example. ethoxycambonyiamiiK), l-propoxycar- 
bonylamlno, octyloxycartwnylamino, decykjxycartx)nyl, and methoxyethoxycarbonylamirio. -NHCOOR* may 
also represent an aryloxycarbonyl group typified by phenoxycarbonyl. 




represents a dialkylcarbamoylamino. typical examples Ijeing dimethylcarbamoylarhido and diethytearr 
bamoylamino, 

•NHS0^R4 represents an alkylsulfonamldo group or an arylsuifonarnido group 
Examples of the alkylsulfonamldo group are methanesulfonaniido, butanesuifonamklo arKi dodecanesui- 
fonamido. each being an unsubstituted alkylsulfonamldo with 1 to 22 carbon atoms, and benzylsulfonamido 
as a substituted alkylsulfonamldo. Examples of the arylsulfonamido group are benzenesulfonamido and 
naphthalenesulfbnamido both as an unsubstituted arylsulfonamido and such substituted arylsulfonamido as 
p-toiuenesulfonamide, 2,4,6-trimethylbenzensuironamido and p-dodecylbenzensulfbnamldo all as. an alkyi* 
substituted benzensulfbnamido and p-dodecyloxybenzensulfonamido and butyk)xybenzensulforiamklo both 
as an alkoxy-substituted benzensulfonamido. 




represents a sulfamoylamino group, preferable examples of which are dimethylsulfamoylamino and ditHJtyN 
sulfamoylamino both as a dialkylsulfamoylaminb. 

It is preferable for the above-mentioned groups to assume an arrangement where •NHR^ can be 
represented as -NHCORi, -NHCQOR4 or -NHSOaR*, and especially so where -NHRc can beiopr^ented 
as -NHCOR7, -NHCOOR7 pr -NHSO2R7. that is, where one of these groups is substituted at the o-position 
on each phenyl group at the 2-and 4-positiohs on the Imidazole ring. 

Those applicable as a group represented by X. which is capable of being split off upon reactfon with an 
oxidatfon prixluQt of a cotor deyetoping agent are groups known to thf photographic materia indifistry ais 
active point sut>stituent groups, but halogen atoms such as chlorine and bromine are preferable for the 
purpose. 

There are shown hereunder exaipples typifying the cyan couplers of the dipf^enylimkJazole type 
(hereinafter referred to as "the cyan coupler of the Invention"), represented by general formula;!, on the 
understanding that the scope and spirit of the present invention are not restricted to these examples. 
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X 


Ri 






Ri 


■ 




55 


ca 


fl . 




-SO,C.H,, 


-SO.NCCfl,), • 


0 


0 


56 


H 


H 


H 


^C.BwCt) 


• 

~SO,N(CH,)t 


0 


0 


57 


ca 


H 


fl 


-SO,NCC,H,), 


-SO,N(C,H,), 


0 


0 


58 


ca 


a 


H 


OC^, 


OCiUii 


0 


0 


59 


ca 


H 


H 


OCJi,, 


-COOCHsCHC«IU 


0 


0 


60 


ca 


H 


H 




C»Hi f 

-COCClD^OCOCHiO -\ /tC^ 


0 


0 


61 


ca 


H 


B 




H(C*H,), 
-CO(Clf,),0 ^fJV 


0 


0 


62 


ca 


B 


H 


H 


-CO-/~\-^OH 


0 


0 . 


63 


ca 


H 


H 


-C0CHO-^|^-NHS0,C,R, 
CgHit 


-COCHO-^^ 
CiHtt 


0 


t 

0 


64-^ 


ca 


H 


H 


-coc\\o-\ /-on 

CitHfi 


-cocao-^I^CH, ,(t) 

CiH,, 


0 


0 


65 


ca 


H 


H 


. -SCXjHNHSOtCn/ 
CH, 


^COCHO-^-^ 
CitHii Qj- 


0 


0 


66 


ca 


H 


H 


-coaio-^ / A 


ca 

- COCHO-^^-SO,-^^ OH 


0 


0 
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The typical methods for synthe^nQ the couplers of the invention are as follows. 



5 Synthesis 1 (Synthesis of compound 1) 



Synthesis of 2»(o-nttrophenylH-phenylimlda20ie 
JO . 

11-8 g of o-nitrobenzamidine, 7.11 g of phenacyl bromide, and 80 mt of chloroform were stirred 
together at a room temperature for one hour. While crystals began to precipitate, the mixture was refluxed 
under boil on a hot water bath for two more hours. After cooling. o*nitrobenzamidine hydrot>romide which 
had precipitated was filtered off. and. then the filtrate was concentrated, dissolved in acetonitrile, and with 
1$ addition of a small quantity of concentrated hydrochloric acid made into a hydrochloride. Through filtenng, 
washing with acetonitrile, and drying this product, 7.5 g of hydrochloride was obtained therefrom. The 
. product was freed with ethyl acetate*aqueous ammonia to from 6.1 g of oily matter. 

20 Synthesis of Compound 1 

6.1 g of the 2-(o-hitrophenyi)-4*Pf)9nyi>^iciazole was dissolved in 100 ml of alcohol and made to 
undergo catalytic reduction by. hydrogen at atmospheric pressure with addition of 0.3 g of Pd-C catalyst (for 
about two hours). 

25 The catalyst was filtered out and the filtrate was concentrated. The amino substance remaining as a 
pale brown powder was used unchanged, without special refining, in the following reaction. This amino 
substance was dissolved in 80 ml of acetonitrile and stirred at a room temperature for four hours with 
addition of 2.3 g of pyridine and 10.5 g of or(2.4-di*t*amylphenoxy)-Qri-propyl8cetyl chloride. 

The crystals which had precipitated were filtered off to produce 6.4 g of hydrochloride. By freeing this 
30 product In ethyl acetate-aqueous ammonia. 5.8 g of 2-[2-{a(2,4-di*t-amy(phenoxy)-cH-propyl}dcetamidoh 
phenyM-phenylimidazole was obtained. 

Synthesis 2 (Synthesis of Compound 17) 

35 • . 



Synthesis of 2'(2-nitrophenyl)-4-[2*{(2,4-di-t-amylphenoxy) hexanamido}phenyl]tmidazole 

40 8.92 g of 2-[2-(2,4*di-t*amylphenoxy)hexanamido}-cr»bronrH>acetoph6none. and 5.4 g of OHiitrot)erh 
zoamidine were , stirred together in 100 m( of chloroform at. a room temperature. Crystals began to 
precipitate. The mixture was them refluxed under boil on a hot water bath for two hours. After cooling, the 
crystals were filtered off and the filtrate was concentrated. Thus produced yellowish brown oily residue was 
again dissolved in 50 mt of acetonitrile and, after addition of 2 cc of concentrated hydrochloric acid. 

45 allowed , to stand overnight The crystals which , had precipitated were filtered off to produce 7.60 g of 
hydrochloride after drying. 

This product was suspended in a mixture of 100 m t of ethyl acetate and 100 m t of water with addition 
of 5 ml of aqueous ammonia. The crystals were dissolved so that a layer of ethyl acetate was made to 
contain the product in solution. This.layer of ethyl acetate was washed with water by a conventionai method 

50 and. after dehydratioa the concentrated thick syrup-like residue solidified with time to. form 7.36 g of 2-f^* 
. hitropheinyi)-4-(2-{2-(2,4<fi-t-amylphenoxy)hexanamkto}phenylII^ in the amorphous solid state. 
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Synthesis 4 (Synthesis of Compound 20) 



Synthesis 5 synthesis of Compound 19) 



15 



m 



Synthesis of 2-(2*aminophenyl)^[2-{2-(2,4^'t-amyl phenQxy)hexanamido}phehyl]Imidazo!e 



6.8 g of the previously mentioned nitro substance was dissolved in 50 mt of ethanol and made to 
undergo catalytic reduction by hydrogen at atmospheric pressure with addition of 0.34 g of Pd-C catalyst 
The reaction ended In about two hours. After removing the catalyst, the filtrate was concentrated to produce ||| 
the amino substance, which was used unchanged, without special refining, In the following reaction. 

Synthesis of Compound U 



One gram of the previously mentioned amino substance was dissolved In 15 mt of acetor)ltrlle and 0.3 
g of pyridine was added thereto. To this mixture was added 0.28 g of benzoyl chloride and the mixture was 
allowed to undergo a reaction at a room temperature for two hours. The acetonltrlle was removed by 
distillation under reduced pressure and then oily residue was dissolved in ethyl acetate. 
« After washing with aqueous ammonia, a layer of ethyl acetate which had been formed was dehydrated 
with magnesium sulfate and allowed to concentrate to dryness. The thick syrup-like reside was re-dissolved 
in 10 mt of acetdnitrile and allowed to stand with addition of several droplets of concentrated hydrochloric 
acid. The coupler to be produced precipitated gradually in the form of hydrochloride, which was filtered off. 
washed and driied to form 0.74 g of hydrochloride. if 
20 This hydrochloride was aga'n freed, as In the preceding example, with ethyl acetate-diluted aqueous . . § 

ammonia The oily substance was re-dissolved In several m l of acetonitrile and allowed to stand and the 
precipitate was filtered off and dried finally to form 0.61 g of the desired product (boiling point 167-170 ' C) 



•.'5 



25 Synthesis 3 (Synthesis of Compound 18) .^J 



0.84 g of the amino substance in the foregoing synthesis 2 was dissolved in a mixture of 10 nhl of 

acetonitrile and 0.3 g of pyridine and, after adding 0.22 g (molar ratio. 1.1) of isobutyl chloroformic acid ; J 

ester at a room temperature, the mixture was stirred for two hours. The solid which had precipitated was /A 

00 filtered off, and 0.79 g of it (hydrochloride) was suspended in ethyl acetate and, after adding 5% aqueous ] 

sodium t}icarbonate solution and a small quantity of pyridine, dissolved completely by thorough stining. ;| 

After washing with water and drying with magnesium sulfate, the product was fonmed into a white . r| 

amorphous solid by concentration. This solid could not be recrystallized but was found to be pure by thin ; '-^ 

layer chromatography and was also Identified as desired 2-(2-i-butoxycart3onylamino)phenyl-4-[2-{2-(2,4-di- -'I 

35 t-arnylphenoxy)hexanamkio}phenyl]imidazo!e by mass spectra and NMR. 



40 0.6 g of the compound 14, which was obtained In the foregoing synthesis 2. was dissolved in 10 ml of f.v| 

chtorofonn and, after adding 0.13 g of i^l-chlorosucdnimlde, made to react at a room temperature for two ^ 

hours. After concentrating it, the residue of the product was dissolved in ethyl acetate and then the layer of : | 

ethyl acetate was washed with water. After dehydraition with anhydrous sodium sulfate, the ethyl acetate ,J 
layer was concentrated and the residue was dissolved in acetonitrile and allowed to stand ovemight The 

. 45 crystals whfch had predptlated was filtered off. washed with acetonitrile and dried finally to form 0.4 g of 
Compound 17. (melting point 177-180* C) 



•1 



Synthesis of 2-[2-(2-octyloxy-5'-t-K)ctylbenzensulfonamido)-phenylH-[2-{a-(2.4^ 
hexahamldo}phenyl] Imidazole 

One gram (1.72 milBmol) of 2-(2-aminophenyl)-4-[2-{a^2,4-di-t-aminophenoxy)hexanamido}phenyl> . - V 

imkJazole was dissolved In 10 mi of acetonitrile and 0.3 g of pyridine was added thereto. 0.79 g (1.89 j: 
millimol) oif 2-(x:tyloxy-5-t-octytben2ensulforiytehh>rjde was added al a room temperature with stining. and :| 
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the solution was stirred cohtinuousiy for two hours. The reactant was extracted from the solution with ethyl 
acetate and 5% aqueous sodium hydrogen carbonate solution, and the ethyl acetate layer was washed with v| 
water and dried with magnesium sulfate. The solvent was removed therefrom by distillation and the residue ^' ;| 

was dissolved in acetone, acidified by adding several droplets of concentrated hydrochloric acid and 
allowed to stand overnight The crystals which had precipitated were filtered off (1.45 g* 84.6% yield). 3 
suspended in ethyl acetate, and dissolved completely by addition of aqueous ammonia. The ethyl acetate :| 
layer was washed with water, dried with magnesium sulfate, and after removing the solvent therefrom by 
distillation, dried under reduced pressure to from 1.2 g of an amorphous solid. The product was identified 
as Compound 19 by thin layer chromatography, mass spectra and NMR. . 

Synthesis of Compound 19 | 

By reacting the abovs^mentloned compound with N-chlbrosuccinimide In the same manner as in 
75 Synthesis 4. Compound 19 was obtained as an amorphous solid. . . . 

The cyan couplers of the Invention are used in med-sensitlve silver Hallde emulsion layers, mainly at a ; 
rate of 2 x 10"^ to 8 x 10"' mol per mol silver hallde, preferably at a rate of 1 x KT' to 5 x 10"' mol per 
mol silver hallde. . . 

There are various ways In which the cyan couplers of the invention are incorporated tn|o silver hallde 
20 emulsion layers. For example, the cyan coupler of the invention is first dissolved in a high boiling organic ■{ 
solvent with a boiling point of over 150 * C and/or In a low boiling organic solvent with a lx>iling point of 30 to 
150* C, and then dispersed in a hydrophilic colloid, examples of the first-mentioned high l>olfing organic * v ; 

solvent being aikyi phthaiates (dibutylphthalate. diontylphthalate, and the like) and phosphates 
/ (diphenylphosphate, triphenylphosphate. tricresylphosphate, doctylbutylphbsphate, and the like), and exarh- 
25 pies of the latter-mentioaed low boiling organic solvent being ethyl acetate, butyl acetate, ethyl propionate, |: 
secondary butyl alcohol, methyl Isobutyl ketone, and methyl cellosotve acetate. Ordinarily, it is preferable to . '4. 

use both a high boiling organic solvent and a low tDoiling. organic solvertt, both exemplified above, in a i^^l 
mixture. i ^ 

There is no specific restrictk>n to the silver halide grains which are to be used in silver hallde emulsion 
20 layers in a photographic llgh^sensitive material embodying the present invention, but where the light- 

sensitive material is required to have rapid processabiilty. such as in the case of color printing paper, it is V | 

preferable for tiie silver halkJe grains to be of silver chlorkJe. or silver chtoride-con^lng sliver chk>ro- :^ 
. bromide or silver chlor-iodide. 

The espedally preferable, in meeting such a requirement is the use of silver halide grains fbr rapid H 
35 processing which have a silver chtoride content of not less than 90 mol%. . 
In such silver halide grains oif the rapid processing type having a silver chiorde content of .not less than 
.90 mol%, it is desirable for the silver bromide content to be not morie than 5 mol%, and for the silver kxJide 
content to be not more than 0.5 mol%, more desirable for the silver halide grains to. t>e of silver chloro-. 
bromide having the silver bromide content to be 0.1 to 1.0 mol%. 
40 Such silver halide grains specially adapted for rapid processing can be used Independentiy or in 

mixtiire with another type of silver halide grains of a different compositiori. It is also practical to mb( the [ i| 

silver hallde grains of the rapid processing type witii those witii a sliver, chloride content of less than 10. • < 
mol%. 

In a silver halide emulsion layer where the silver halide grains for rapid processing are contained, it is 
45 desirable for the silver halide grains for rapid processing to be used In a proportion of not less than GOwt%. ;^ 
in particular, not less ttian 80 wt% per total content of . the silver halide grains tiiereln. \j: 

The silver halide emulskm used in tills Invention can be a polydispersed emulsion, i.e. an emulston of a « ; '1 

wider grain size distritnition; however, tiie preferred emulsion is a monodtspersed emulsion. \^ 

The emulsion containir^ such silver halide grains may be chemically sensitized with active gelatin. , ^ . 
50 sulfur sensitizer, selenium sensitizer, reducing sensitizer, noble metal sensitizer, or ttie like. ^ ; 

The silver halide emulsion of the invention may be spectrally sensitized with a relevant sensitization dye 
to provide sensitivity to an intended spectral regton. • . ^1 

The so-constituted silver halide photographic light-sensitive material of ttie invention can be. for • . 'I 

example, a color negative film, cotor positive film, and a cotor print paper. % 
55 the silver halide color photographk; fight-sensitive materials of the invention, typified by a color' paper, ; |t 

are- multt-cotor silver halide pfn>tographic light-sensitive materials. To enat>te the sutitracthre cotor process, 
each of tiie materlalis'usually comprises a support provided thereon layers laminated In an arbitrary number 
and order, wherein the layers comprise not only silver halkle emulsion layers Inctivktually containing a 
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photographic coupler; I.e. a magenta coupler, yellow coupler or cyan coupler, but also nohmght-sensitive 
layers. The number and order of the layers are arbitrarily changed based on the important performance 
criteria and nature of usage of the light-sensitive material. 

. The particularly preferable order of layers In the silver hallde color photographic light-sensitive material 
Is as follows: on a support are formed, sequentially, a yellow dye-image forming layer, intemnediate layer, 
magenta dye-Image forming layer, intemnediate layer, cyan dye-image fomning layer, Intermediate layer, 
and protective layer. 

The silver halide coior photographic llght-sensftlve material of this invention may arijitrarily contain an 
anti color foggant. image stabilizer, hardener, plastldzer. polymer latex, ultraviolet absorbent formalin 
scavenger, mordant development accelerator, development retardant, fluorescent whitening ajgent matBng 
agent lubricant antistatic agent surface active agent or the like. 

When developing a silver halide color photographic Hght-sensltive material of the Invention, various 
color developing processes are appllcat>le. 

Since containing the cyan coupler of the invention, ttie silver hallde color photographic llght-sensiti(re 
material excels in both color reproduction and dye-forming properties, and. In addition, a cyan image 
formed exhibits excellent fastness. 

EXAMPLES 



Example 1 . 

10 g comparative coupler CC-1 defined tfelow, arid 10 g dioctylphtiialate were added to 20 ml ettiyl 
-ac&tate and heated to 50* C and ttiorpughly dissolved tiierelh, and tiien, ttie solution was blended with 100 
mX aqueous solution containing 0^4 g Alkanol XC (sodium diisopropylnaphtfialene sulfonate, manufactured 
by DuPont), thereby the mixture solution was stinted and subjected to ultrasonic homogenization. This 
coupler dispersion was added to 400 g photographic emulsion containing 35 g silver chloro-brbmide (silver 
chloride content 99%) and 40 g gelatin, to which. 40 ml of 2% aqueous solution containing sodium 2.4- 
dlchlorb-6-hydroxy-s-triazlne as a hardener was added, and the pH wais adjusted to 6;0. Thus obtained tiie 
emulsion tii0 coupler coating solutions was unlfbnmly applied onto a subbed triacetyl cellulose film base. 
Thus Sample No. 1 was obtained. 

Next. Sarhple Nos. 2 ttirough 12 were prepared in a manner identical witii that of Sample No. 1 . except 
tiiat coupler CC-1 was replaced witti equivalent mol of cyan coupler of tiie invention 2, 3, 16, 20. 43. 21, 23, 
15, 58. 59, or 44, 

Comparative coupler CC-l 




After being exposed ttifough an optical wedge for sensitometry, tfiese samples were subjected to color 
developing, bleach-fixing, and stablizing in accordance witti ttie treatment procedure defined below, ttiereby 
ttie sensitivity and maximum density of each sample were detenmined. 

Rg. 1 shows ttie spectral absorption curves measured at ttie point having 1.0 of d^lty on colored 
Sample Nos. 1 and 2. . 

Each treated sample was allowed to stand for 21 days under ttie conditions of 60 C and relative 
humtdHy of 50% and was examined for heat resistance, the results are Osted In Table 1. 



17 



EP 0 304 856 A2 



Color developing 


35'C 


45 sec. 


Bleach-fixing 


35* C 


45 sec. 


Stabilizing 


35' C 


1 min. 30 sec. 


Drying 


60 - 80"C 


2 min. 



The composition of each processing solution was as follows: 



10 Color-developer 

Water 800 ml 
Triethanolamine 11ml 
N.N-dlethylhydroxylarnlne 6 ml . 
(85% aqueous solution) 
Potassium chloride 2*3 g 
. Potassium sulfite 0.3 g 
Potassium cart)on9t0. 30 g 
Sodium tetrapolyphosphate 2.0 g 
20 N-ett)yl-N-8-methanesulfonamldoethyl-3-ethyl-4-aminaniline sulfate 5^ g 

. Water was added to prepare one liter solution, that was adjusted to pH^IO.I with 20% potassium 
hydroxide or 10% dilute sulfuric acid. 

25 

Bleach-fixer 
Water 800 ml 

Ferric ammonium ethylenediaminetetraacetate 65 g 
^ Oisodlum ethylenediamlnetetraacetic acid 5 g 
Ammonium thiosulfate 60 g 
Sodium hydrogen sulfite 10 g 
Sodium metabisulfite 2g 
Sodium chloride lOg . . 

35 

WatQT was added to prepare one fiter solution, that wais adjusted to pH ^5.6 with dilute sulfuric add. 



Stat3iltzer 

40 ' . 

5-chloro-2-methyh4-isothlazoline-3TOrie 1.0 g . \ 

^1-hydrQxyethyledene*1,1-diphosphate 2:0 g . 

Water was added to prepare one liter solution, that was adjusted to pH^/.O with sulfuric add or 
^ . potassium hydroxide. 



so 
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Table 1 







Sensitivity*^ 


Omax 


Heat 
resistance^ 


1 (Comparative) 


CC-1 


100 


1.83 


0.72 


2{tnvention) 


Example compound 2 


100 


2.00 


0.75 


3(lnvent!on) 


Example compound 3 


101 


2.05 


0.78 


4(lnv6ntlon) 


cxainpio cumpounu lo 


inn 




n 83 


5(lnvention) 


Example compound 20 


103 


2.08 


. 0.85 


6(lrwention> 


Exiample compound 43 


102 


2.12 


0.84 


/(Invention) 


Example compound 21 


101 


Z18 


0.86 


8(lnvention) 


Example compound 23 


104 


z^s 


0.82 


9(lnventlon) 


Example compound 15 


105 


2.25 


0,90 


lO(lnvention) 


Example compound 58 


110 


2.40 


0.98 


11 (invention) 


Example compound 69 


110 


^45 


0.97 


12(lnvention) 


Example compound 44 


' 105 


ZU 


0.84 



•1 : Relative value based on tiie sensitivity of Sample No. 1 , le, 100 



^2: Post heat-resistance test density of an area whose initial density being 1.0 



As can be understood from the results in Table 1, every sample incorporating a coupler of the invention 
as a cyan coupler exhibits not only higher maximum density, but excellent effects in terms of the heat 
re^stance of a resultant dye image. 

It is apparent from ttie spectral absorption curve, in Rg. 1. of a colored dye that is obtainable from tfie 
coupler of tine Invention, that a coupler of tiie invention forms a secondary-absorption-free dye tfiat is 
capable of forming a sharp dye image. 



Example 2 

On a paper support provided with polyethylene lamination on bo\h faces tfiereof, tiie foltowing layers 
were sequentially foniied by coating, whereby multilayer silver halide color photographic light-sensitive 
Sample No. 9 was prepared.. 

Layer 1 .... layer containing gelatin at a rate of 1.2 g/nr^; blue-sensitive silver chloro-bromlde 
emulsion, 0.32 g/m^ (silver chloride content, 98 mol%); and yellow coupler (Y-1) at a rate of 0.80 g/m^, as 
dissolved in 0.50 g/m^ of dioctylphtiialate 

Layer 2 .... Intermediate layer comprising gelatin at a rate of 0.70 g/m^; anti-inradlation dye (Ahl). 8 
mg/m^; and anti-irradiation dye (AI-2), 4 mg/m* 

Layer 3 .... layer containing gelatin at a rate of 1.25 g/m^; green-sensitive silver chloro-bromlde 
emulsion, 020 g/rrf (silver chloride content, 99 mol%); and magenta coupler (M-1) at a rate of 0.62 g/m^, as 
dissolved in 0.30 g/m^ of dioctylphtiialate 

Layer 4 .... intermediate layer comprising gelatin at a rate of 1 .20 g/m^ 

Layer 5 .... layer containing gelatin at a rate of 1,20 g/m^: red-siensitive silver chloro-bromlde 
emulsion, 0.30 g/m^ (silver chloride content. 99 mol%); and comparative cyan coupler (CC-1) at a rate of 
0.45 g/m^, as dissolved in 0.20 g/m^ of dioctylphtiialate. 

Layer 6 layer containing gelatin at a rate of 1.00 g/m^: and ultraviolet absorbent (UV-1) at a rate of 
0.30 g/m^ as dissolved In 0.20 g/nf)2 of dioctylphtiialie 

Layer 7...,. layer comprising gelatin at a rate of 0.50 g/irn^ 
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M-1 



s 



to 



IS 
20 



25 



35 



UV-1 

.40 



45 




) Sodium 2.4-dichloro-6-hydroxy-s-tria2ine was added as a hardener at a rate of 0.017 g per gram gelatin 
to Layers 2, 4, and 7. 

. sio Sample Nos. 14 through 23 were prepared in a manner identical with that of Sample No. 13 above, 
except that comparatiye cyan coupler (CC-I) in Layer 5 of Sample No; 13. was replaced, as specified In 
Table 2. wi^ each of the cyan couplers of the invention. Each of these cyan couplers was used iri mols 
equivalent to that of cyan coupler (CC-1). 

Sample Nos. 13 ttirough 23 were exposed through an optical wedge, thereafter, were subjected to a 
56 developingprocessidentlcal with tiiat of Example 1. 

Each sample undergone developing was subjected to sensitometric evaluation, thereby maximum- 
density (Dmax) and sensitivity of a red-sensitive emulsion layer were detennlned. 

Samples undergone the respective treatment above w^e stored, fdr .4wo weeks under high temperature. 
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high humidity conditions of 80* C and 90%RH. thereby proservability of cyan dye images (dark fading) was 
evaluated. 

The so-obtained results are Psted in Table 2. 

Table 2 



Sample No. 


Coupler 


Sensitivity" 


Dmax 


Image 








preservabiilty"^ 


1 (Comparative) 


CC-1 


100 


2.13 


0,75 


14(lnvention) 


Example compound 2 


101 


2.20 


0.84 


15(lnverrtion) 


Example compound 3 


102 


2.10 


0.82 


16(lnvention) 


Example compound 10 


104 


2,13 


0.85 


l7(lnvention) 


Example cornpound 20 


102 


2^ 


0.80 


I8(lnventk)n) 


Example compound 21 


103 


2.21 


0.85 


19(lnvention) 


Example compound 8 


108 


2.15 


0.80 


20(!nvention) 


Example comjX)und 15 


107 


2.30 


0,90 


21 (Invention) 


Example compourid 13 


115 


2.43 


0.95 


22(lnvention) 


Example compound 14 


113 


2.45 


0.95 


23(lnvention) 


Example compound 12 


108 


2.20 





1: Relative. value based on the sensitivity of Sample No. 13, i.e. 100 
*2: Degraded density of an area whose initial density being 1 .0 



As apparent from the results in Table 2/ the effects of the invention are manifest, too with multilayer 
silver halide color photographic light-sensitive materials. 

At the same time, a color checker (Macbeth) was photographed onto a Sakura Color SR-V100 (Konica 
Corporation), and the film^was subjected to developing. Then the megative image of the Macbeth color 
checker was printed onto each of Sample Nos. 13 through 23 mentk>ned at>ove, so as to adjust the tone of 
the gray areas thereby hues on each print were compared with those on the color checker. Jheise color 
papers were processed in a manner same as Example 1. 

Samples having a coupler of the invention are especially effective in that blue component is distin- 
guished from cyan component, and that green component exhibits greatly improved brightness. These 
improvements ar€f attributable to Insignificance of the secondary absorption, that is the advantage of a 
cotored dye derived from a coupler of the invention. 



&cample3 

On a paper support same as that of Example 2 were sequentially formed the following layers by coating 
to prepare a multilayer silver halkto color photographic light-sensitive Sample No. 24. 

Layer 1 ... layer containing gelatin at a rate of 1.2 g/m^ blue-sensitive silver chh)ro-brorhide emulsion 
(silver chloride content 20 mol%). 0.32 g/m^ (silver converted value, hereunder applicable); and yeltow 
coupler (Y-2) at a rate of 0.80 g/m^. as dissolved in 0.50 g'm^ of dioctylphthalate 

Layer 2 .... intermediate layer comprising gelatin at a rate of 0.70 g/m^; anti-irradialion dye (AI-1), 12 
mg/m^: and anti-irradiatipn dye (AI-2), 8 mg/m^ 

Layer 3 .... layer containing gelatin at a rate of 1.25 g/m^; greer)*sensitiye silver chk>r(H>rornide 
emulsion (silver chloride content. 30^ mol%). 0.25 g/m^ and magenta coupler (M-1) at a rate of 0.62 g/m^ as 
dissolved in 0,30 g/m^ of dioctylphthalate 

Layer 4 .... intermediate layer comprising gelatin at a rate of 1 .20 g/m^ 

Layer 5 .... layer containing gelatin at a rate of 1'.20 g/m^; red-senslth/e silver chloro-bromide emulsion 
(silver chk)ride content 30 mol%), 0.30 g/m^: and comparatiSre cyan coupler (CC-1). 0.45 g/m^. as dissolved 
In 020 g/m^ of dioctylphthalate / 

Layer 6 layer containing gelatin at a rate of 1.00 g/m^; and ultraviolet absort>ent (UV-1) at a rate of 
0.30 g/m^, as dissolved in 0.20 g/rn^ of dioctylphthalate. 

Layer 7 .... layer containing gelatin at a rate of 0.50.g/m2 
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Sodium 2,4-dlchloro^hydrDxy-s-triazfne was added as a hardener at a rate of 0,017 g per gram gelatin 
to Layers 2. 4. and 7. 

Sample Nos. 25 through 34 were prepared in a manner identical with that of Sample No, 24 above, 
except that CC-1 of Sample No, 24 was replaced with equivalent mols of a cyan coupler of the Invention, 

Sample Nos. 24 through 34 were respectively, exposed through an optical wedge, and then, were 
processed as specified below. 



Color developing 




3 mtn. 30 sec. 


Bleach-fixing 




1 min. 30 sec. 


Washing 


6p-80*C 


1 min. 


Drying 


2 min. 



The composition of each processing solution was as follows: 



ColOTKJevetoper 

30 

Water 800 ml 
Benzyl alcohol 15 ml 
Hydroxylamine sulfate 2.0 g 
Potassium bromide 1.5 g 
35 Sodium chloride 1.0 g 
Potassium sulfite 2.0 g 
Triethanolamlne 2.0 g 

N-©thyl-N-^methanesulfonamidoethyl-3-methyl-4-aminanlline sulfate 4.5 g 
1-hydroxyethyledene-1.1-dlphosphate 1.5 ml ; 
41, (60% aqueous solution) 

Potassium carbonate 32 g 

Whitex BE (50% aqueous solution) (Optical brightening agisnt, Sumitomo Chemical Co., Ltd.) 2ml 

Water was added to prepare one Bter solution, that was adjusted to pH = 10.0 with 20% potassium 
45 hydroxide or 10% dilute sulfuric acid. 



Bleach-fixer 

50 Water 550 ml 

Ferric ammcHiium ethylenediaminetetraacetate . 65 g 

Ammonium thiosulfate 85 g 

Sodium hydrogen sulfite 10 g 

Sodium nrtotabisulfite 2g . 
55 Disodlum ethylenedl^inetetraacetate 20 g . 
, Sodium bromide 10 g 

Water was added to prepare one liter solution, that was adjusted to pH -7.0 with aqueous ammonium or 
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dilute sulfuric acid.' 

Each of the so-processed samples was subfected to sensitometry as in Example 2, thereby the Dmax 
arid sensitivity of a red-sensitive emulsion layer were determined. 

The preservabifity of cyan dye image (dark fading property) of each sample that was stored under the 
conditions identical with those of Example 2 was measured. The results are also listed in Table 3. 

Tables 



Sample No. 


Coupler 


Sensitivity*' 


Dmax 


Image 
preservability^ 


24(Comparatlve) 


<X>1 


too 


2.20 


0.78 


25(lnvention) 


Example compound 2 


108 




0.83 


26(lnvention) 


Example compound 3 


108 


^20 


0.85 


27(.lnvention) 


Exampie.compound 10 


110 


^33 


0.88 


28(lnventidn} 


Example compound 20 


113 


Z35 


0.89 


29(invention) 


Example compound 21 


no 


2.33 


0.87 


30(lnvention) 


Example compound 8 


115 


2.30 


0.88 


31 (Invention) 


Example ovnpound 15 


115 


2.40 


0.95 


32(lnventlon) 


Example compound 13 


120 


2.45 


0.97 


33(lnvention) 


Example compound 14 


115 


2.40 


0.98 


' 34(lnvention) 


Example compound 12 


113 


2.25 


0.90 



•1 : Relative value based on the sensitivity of Sanriple No. 24, I.e. 100 
*2: Post degradation density of an area whose initidl density being 1.0 



Like the results in Example 2, the results of Example 3 lndi<^te that the samples of the inventk)n excel 
in dark fading property. Additionally, by photographyirig a color checker (Macbeth) with a Sakura. Cdlor SB* 
V (Kohtea CorporatkMi), a negative film was obtained. Then, the negative image of the Macbeth color 
checker was printed onto each of Sample Nos. 24 through 34 mentioned dbove, so as to adjust the tone of 
the gray areas and the samples were subjected to developing, thereby hues on each print were compared 
wth those on the color checker. Samples having a coupler of the invention are especially effective in that 
blue component is clearly distinguished from cyan component and that red and green components exhibit 
greatly improved brightness: 



Example 4 

A core/shell stiver lodo-bromide emulsion was prepared according to a method descritled in Japanese 
Pateiit Application No. 31330/1986, wherein the silver halide grains were core/shell type grains having muW 
shell structure independently comprising a high lodkJe content, inter-grain shell that was coated with 
lamination of shells with k>dide contents being gradually smaller toward the outer shells. This emulskMi was 
chemicaliy sensitized with a conventional . process, thereby various additives were added to prepare, coating 
solutions of the respective layers, and the coating solutions were applied sequentially on a support made of 
a triacetyl ceilutose film to prepare a color photographic material comprising 13 layers (Sample No. 35). 

1st layer; anthhalation layer 



Gelatin layer containing black cbltoidal silver 
Gelatin 2.2 g^m^ 



2nd layer; intermediate layer 
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Gelatin layer containing emulslficated-dlsperslon of 2,5-di-t-octylhydroqufhone 
Gelatin 12g/w? 

3rd layer, low sensitivity red-sensitive silver hallde emulsion layer 



Mbnodispersed emulsion (Emulsion 1) comprising octahedral stiver iodo-bromlde grains of average size of 
0.38 urn. and average iodide content of 7.84% (weight ratio) 



Coating silver weight 1 .8 g/rr? 

1$ Sensitizing dye I 6x10^ mol per mol sliver 
Sensitizing dye 11 1.0 x 10~* md per mol silver 
Sensitizing dye 111 1 .0 x 10"^ mol per mol silver 
Cyan coupler (CC-2) 0.06 mol per mol silver 
Colored cyan coupler (CC-3) 0.003 mol per mol sliver 

20 DIR compound (D-1 0.0016 mol per moi silver 
DIR compound {0-2) 0.002 mol per mol silver 
Gelatin 1.4 g/m^ 



4th layer; high sensitivity red*sensltive siker halide emulsion layer 



30 Monodispersed emulsion (Emulsion II) comprising octahedral silver iodobromlde grains of average size of 
0.65 urn, and average Iodide content of 7.37% (weight ratio) 

Coating silver weight 1.3 g/m^ 

Sensitizing dye I 3 x 10"' mol per mol siiver 
35 Sensitizing dye II 1.0 x 10-^ mol per mol silver 

Sensitizing dye III 1,0 x 10~* mol per mol silver 

Cyan coupler {CC-2) 0.02 mol per mol silver 

Colored cyan coupler (CC-3) .... 0.0015 mol per mol silver 

DIR compound (D-2) 0.001 mol per mol silver 
40 Gelatin 1.0g/rn* 



5th layer; intermediate layer 



Gelatin layer Identical with 2nd layer 
so Gelatin 1.0 g/m? 



6lh layer; low sensitivity green-sensitive silver halide emulsion layer 

Emulsion I; coaling silver weight 1.5 g/m^ 
Sensitizing dye IV 2.5 x 10"^ mol per mol sih/er 
Sensitizing dye V 12 x 10^ mol per mol silver 
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Sensiti^ng dye VI 1 .0 x 10"^ mol per mol silver 
Magenta coupler (M*2) 0.05 mol per mol silver 
Colored magenta coupler {CM*1) 0.009 mol per mot silver 
DIR compound (0-1) 0.0010 mol per mol silver 
5 DIR compound (0-3} 0.0030 mol per mol silver 
Gelatin 2.0 gnv? 



10 7th layer high sensitivity green-sensitive silver hatide emulsion layer 

Emulsion 11 coating silver weight. 1 .4 g/m^ 
Sehsfttzing dye IV 1 .5 x lO*' mol per mol silver 
Sensitizing dye V 1.0 x 10^ mol per mol silver 
IS Sensitising dye VI 7.0 x 10"^ mol per mol silver 
^4agent3 coupler (M-2) 0.020 mpi per mol silver 
Colored magenta coupler (CM-1) 0.002 mol per mol silver 
dIR compound (0-3) 0.0010 mol per mol silver 
Gelatin 1.8 g/m^ 

20 , 



8th layer, intermediate layer 

2S 

Gelatin layer identical with 2nd layer 
Gelatin i.Og/m* 

30 



dth layer; yellow filter layer 

35 ■ . 

(aelatin layer containing yellow colloidal silver, and emulslficated-dispersion of 2.5-di-t-octylhydroquinone 
Gelatin 1.5 g/m^ 

40 ' ' ' • 



10th layer; low sensitivity blue-sensitive silver halide enruilsion layer 

45 l(lonodispersed emulsion (Emulsion I) 
Coating silver weight . 0.9 g/m^ 
Sensitizing dye VII 1 .3 x 10"^ mol per mol silver 
Yellow coupler (Y-3) . 0.29 mol per md silver 
Ge>latin1.9g/m^ 

11th layer; high sensitivity blue-sensitive silver halide emulsion layer 



55 



EP0 304 856 A2 



Monocfispersed emulsion (Emulsion U) 

Coating ^'Iver weight 0.5 g/m* 

Sensitizing dye Vll 1.0 x 10*^ mol per mol silver 

Yellow coupler (Y-3) 0.08 mol per mol silver 
DIR compound (0-2) 0.0015 mol per moi silver 
Gelatin. 1.6 g/m^ 



12th layer 1st protective layer 



15 Gelatin layer containing: silver iodo^Jromide (Agl, 1 mol%; average grain size, 0.07 urn); 

coating silver weight ... . 0.5 gfrr? and, OV-2 and UV-3 
Gelatin. 1.2 g/m^ 



20 



26 



30 



35 



13th layer 2nd protective layer 



Gelatin layer containing: polymethyl methacrylate grains (dia. 1J5 urn) jgrains of ethyl methacrylate/methyl 
methacryfateAnethacrylic acid copolymer (average grain size, 2.5 um) 

pblydlmethylsiloxane 5 mg/m^ 

CgFj.^S02NCH2COONa . • 10 mg/m^ 
I • 

and. formalin scavenger (HS-1) 
Gelatin 1.2 g/m^ 

To each of the atwve layers were added, in addition to the above compositions, gelatin hardener (H-1) 
and surface active agent 

In addition, by replacing cyan coupler CC-2 In the third and fourth layers with a coupler of tf}e invention 
specified In Table 4. seven sarnptes were prepared and subjected to coating. 
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M ^ 2 



10 



IS 



20 



Y - 3 



CC H 

N N 11 (CH,),SO,C..H,,(i) 



cH,o-<n 




COCHCON 
=/ I 
N 




O^N^Q ^COOC,,H„ 
I— I-CH,-Q 



3 



U V - 2 



2S 



30 




C«H,(t) 



U. V - 3 



35 



40 



H S - 1 



CH 
CH 



;>C~>cH- 



CH- 



CM 



^^NHC.aH 



CH, 



H - 1 



50 



ONa 



iii' 
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to 



C M - 1 




N-N 




ca 



IS 



20 



25 



00 



0$ 



Sensitizing dye I 




S S 
V-CH-C-CH*^ 



N 

(CHOjSO,® 




(CH,),SO,H-(C,H,),N 



Sensitizing dye II 



(CH,),SO,e (CH,),SO,H 



40 



60 



Sensitizing dye III 



CCH,)iSO,® (CHa)iS05H-(C,HOiN 
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Sensitizing dye IV 



10 



15 



20 



35 



40 



45 




C2H5 . 

'!)-CH.i-CH-<[)Q 




' I 

(CH.,).SO,e (CH,).SO,H.(C,H.),N 

Sensitizing dye V 

(CH,),S0,9 (CH,),SO,H-(C,H,)jN 



* Sensitizing dye VI 




30 Cfl"'^'»^N^ "N^^^^Cfl 



. V-CH=C-CH-<f 
1/ ^» 




(CH,)«SO,® (CH,)«SO,H-(C,H,),M 



Sensitizing dye VII 



(CIU)3S03^ (CHa)3S0,Na 



The so-prepared samples were subjected , to wedge exposing with white light. arKl sutnected to 
developing specified below, thereby their sensitivity and fog level were determined. The sensitivity was 
defined as an inverse of exposure level exhibiting a density level of fog -fO.S. and is relative sensitivity 
based on the sensitivity of Sample No. 35, i,e. 100. 
^ The samples undergone deyeloping were subjected to a preservabtlity. test for 20 days under 
accelerated weathering conditions of 60* C and 80%RH. thereby heat resistance of each sample was 
evaluated based on post-<jeterioration residual image percentage of an area whose initial density being 1.0. 
The results are also listed in Table 4. 
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Treatment Procedure (38* C) 

Color developing 3 min. 15 sec. 

Bleaching 8 min. 30 sec. 
.5 Washing 3 min. 15 sec. 

Fixing 6 min. 30 sec. 
. Washing 3 min. 15 sec. 

Stabilizing 1 min. 30 sec. 
. Drying 

10 

The composmon of each processing solution used In each processing was as follows: 



Color-developer 

15 

4-amino-3-methyl-N-ethyl-N-W-hydrbxyethyl)-anlHne sulfate 4.75 g 
Sodium sulfite anhydride 4.25 g 
Hydroxylamlnle 1/2 sulfate 2.0 g 
Potassium carbonate anhydride 37.5 g 
ao Sodiuni bromide 1.3 g 

Trisodium nitrilotrlacetate (monohydrate) 2.5 g 
Potassium hydroxide 1.0 g 

Water was added to prepare one liter solution. 
Bleaching solution 

Ferric ammonium ethylenediaminetetraacetate 100 g 
30 DIarnmonlum ethylenediaminetetraacetate 10.0 g 
Amnwnlum brorhide 150,0 g 
Glacial acetic aci 0.0 ml 

Water was added to prepare one liter solution, that was adjusted to pH = 6.0 with aqueous ammonium 

35 

Fixer 

Ammonium thiosulfate175.0 g 
40 Sodium sulfite anhydride &5g 
Sodium metasulfite 2.3 g . 

^ Water was ^ded to prepare one liter si>iut]on. that was adjusted to pH =6.0 with acetic acid. . 

45 . • 

Stabilizer 

Fonnnalin (37% aqueous solution) 1.5 ml 
Konidax (Konica Corporation) 7.5 ml 

" 50 . * • ^ . . . . 

Water was added to preipare one liter ^lution. 
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Table 4 



70 



Nn 


Coupler 




• 


Imaod 
proservabittty 

(%) 


3rd 


4th 


35 


C02 . 


CC-2 


100 


0.13 


98 


36 


CC-2 


Example compound 44 


120 


0.12 


97 


37 


CC-2 


Example compound 20 


125 


0.13 


96 


38 


Example compound 32 


Example compound 21 


130 


0.12 


97 


39 


CC-2 


Example compound 23 


135 


0.13 


96 


40 


CC-2 


Example compound 16 


142 


0.13 


97 


41 


Example compound 15 


Example compound 58 


145 


0.11 


98 


42 


Example compound 59 


Example compound 59 


145 


0.12 


98 



As can be understood from the results according to the invention, a cotor negative film Incorporating a 
compound of the invention exhibits high sensitivity, and good image preservat)ility . 

20 ■ ' ' 

Example 5 

On a triacetyl cellulose ftim having a subbing layer of maleic acid anhydrideA^inyl acetate copolymer 
25 were, after backing-antistatic treatment sequentially formed the layers of the following compositions, to 
prepare 3ampie No. 43. An amount added means an amount per mot silver halide unless otherwise 
specified. 

30 Biacking-antistatic treatn^ent . 



35 



40 



.1st backing iayen 

stearic add 20 mg/m^ 
diacetyl cellutose 1 0 mg/m^ 
alumina sol 1 g/m^ 



2nd backing layer :. 

diacetyl celluk^ 50 mgrm^ 
45 stearic add 10 mg/m^ 

silica matting agent(average grain size, 3um) 50 mg/m^ 



50 Lay^s on support 
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1st layer : antl-halation layer 

Ultraviolet absort)ent-2. 0.4 g/m^; 
ultraviolet absort)ent-3, 0.3 g/m^; 
5 black colloidal silver. 0^4 g/m^; 
and geliatin, 2.7 g^ 



to 2nd layer : intenmedlate layer 

2.5-di-t-octylhydroc|ulnohe. 0.1 g/m^; and gelatin. 1.0 g/m? 



IS 



2S 



30 



35 



45 



55 



3rd layer : low sensitivity red*sensltive silver hallde emulsion layer 



Monodlspersed emulsion (Emulsion III), coating silver weight, 0.5 g/m^, AgBrI grains of average size 0.35 
urn, containing 2,5 mol% Agl; sensitizing dye V«l, 7.6 x 10"^ mol; coupler CC-4, 0.1 md, and gelatin. 0.9 
20 g/m^ 



4th layer : high sensitivity red^sensith/e silver hallde emulsion layer 

Monodispersed emulsion (Emulsion IV). coating silver weight. 0.8 g/m^. AgBrI grains of average size 0.75 
urn. contalrilng 2.5 moi% Agl; sensitizing dye VIII. 3.2 x 10~^ mol; coupler CC-4. 0.2 mot. and giaiatin 1.75 
g/m2 



5th layer : Intermediate layer 

2,5-di-t-octylhydroquinone, 1.1 g/m^ and gelatin, 0.9 g/m^ 

6th layer : low sensitivity green-sensitive silver hafide emulsion layer 

40 Emulsion III, coating silver weight 1 .0 g/m^; 
sensitizing dye IX, 8.6 x 10"* mol; 
sensltidng dye 0.6 x 10"* mpl; 
coupler M-3. 0.05 nnol; and gelatin. 0.8 g^m^ 



7th layer : high sensitivity green-sensitive silver hallde emuldon layer 



Emulsion IV, <^)ating silver weight, 1.0 g/m?; 
50 sensitizing clye DC 2.76 x 1 0"* mol; 
sensitizing dye X. 0.23 x 10"* mol; 
couplier h4-3. 0.15 mol; and gelatin, 1.5 g/w? 
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8th layer : intermkfiate layer 
Same as 5th layer 

5 

'.1 

9th layer : yellow filter layer 

Yellow colloidal silver, 0.1 g/m^: 
10 gelatin. 0.9 g/nf i and 

2«5-di-t-octylhydroquinone. 0.1 g/m^ 



IS ibth layer : low sensitivity blue-sensitive silver halide emulsion layer 

Monodispersed emulsion (Emulsion V). coating silver weight 0.4 g/m^, AgBrI grains of average size 0.6 um, 
containing 2.5 mol% Agl; spectral sensitizing dye XI. 2.65 x 10"* mol; coupler Y-4. 0.3 mol, and gelatin, 1.3 
Qfrv? . 

20 



1 1th layer : high sensitivity blue-sensitive silver halide emulsion layer 

25 Monodispersed emulsion (Emulislon VI), coating silver weight, 0.8 g/m^. comprising AgBrI grains of average 
size 1.0 um. containing 2.5 mot% Agl: spectral sensitizing dye XI 1.59 x 10*^ mol; coupler Y-4. 0.5 nr)ol, 
• and gelatin 2.1 gfir? 



30 

12th layer : 1st protective layer 

. Ultraviolet absorbent-2. 0.4 g/m^; 
ultraviolet at>sorbent*3, 0.3 g/m^; 
35 gelatin. 1 2 g/m^ and 

2.5-di-t-octyIhydroquinone. 0.1 g/m^ 



40 13th layer : ^d prote^ive layer 

Non-light-sensitive, fine grain stiver halide emulsion, coating silver weight 0.3 g'm^, coniprising AgGrI grains 
of average size 0.06 um, containing 1 mol% Agf; polyethyl methacrylate grains (dia.. 1.5 um): gelatin, 0.7 
g/'m^ and surface acthre agent 1 . . . 

4S 

Other than the atx)ve-mentioned compositions, each layer incorporated gelatin hardener 1 or surface 
active agent Tricresyl phosphate was used as a solvent for a coupler. 

Every emulsion used was a monodispersed emulsion of octahedral grains, wherein each emulsion was 
. piirepared by growing a seed grain emulsion containing grains of 0.095 um or um (average sliver iodide 
50 content 2 mol%) at 45* C in the presence of ammonium, in compliance with corhroiled doubfe jet process 
according to which pAg and PH are controlled. The silver iodide contents in cores, intermediate layers, and 
shells in grains were varied by changing the composition of haTtde solution being added. 

. To grow grains of the core/shell silver halide emulsion, methods disclosed in Japanese Patent O.P.I. 
Pubficatlon Nps. 52238^1984, 138538/1985, 49938/1983, and 122935/1985 were used. 

55 

(Compound.s used for jpireparing samples). 



36 



75 



20 



2S 



,00 



35 



40 



SO 
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Ultraviolet absorbent 3 
(Same as UV*3 in Example 4) 



5 



10 



15 



20 



25 



30 



35 



40 



45 



Sensitizing dye-VIII 



(CH,),SO,e (CH,)»SO,H 



Coupler M-3 

C,H.,(t) 
^NHCOCH.O-/ Vc.H.iCt) 




Coupler y-4 




(CHj),CCOCHCONH 

OV^VO ^COOCIICOOCH,. 



Surface active agent 1 

so Na03S-CHG00CHa(CF,CF,),H 

CH,C00CH,(CF2CF,)3H 

55 Next Sample Nos. 44 through 48 were prepared In a manner identical with that of Sample No. 43 
except that cyan coupler C04 in the ttiird and four^ layers was replaced with coupler of the invention 
specified in Table 5, in mots equivalent to coupler CC-4. 



38 



EP 0 304 8S6 A2 



Sensitizing dyerlX 



10 



I 

(CH,),SO,® 



I 

(Cll,),SO,Na 



16 



20 



Sensitizing dye-.X 
C,ll, 



(CH,)4S0,< 



I 

Csli 



sill t 



25 



Sensitizing dye-XI 



90 



99 




I I 

(CH,),SO,? (CH,),SO,Na 




40 



Couplet . CC-4 



OH 



NHCOCf, 



V-OCllCONH 



CvH, 



Each sample was subjected to netitraJ exposing, and then to developing, thereby in accordance with the 
^ fbilowing reversal processing procedure. Heat resistance of a cyan dye iniajge of eaiph so-proce^ed sample 
was evaluated (indicated with a residual dye percentage on an area whose initial density being 1 .0, wherein 
each sample wais preserved for 20 days under conditions identicai with those In Example 3). 
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Processing 



Processing 

time 



temperature 



Processing 



10 



5 



Washlrtg 

Stabilizing 

Drying 



Adjusting 
Bleaching 
Fixing 



Primary developing 
Washing 

Reversal processing 
Color developing 




Normal temperature 



3&*C(t 0.3) 
38*C(i 0.3) 
38*C(± 0.3) 
38* C (t 0.3) 
38'C(t 0.3) 
38'C{± 0.3) ' 
38*C(i0.3) 
38*C(t 0.3) 



Primaiy developer 



Sodium tetrapolyphosphate 2 g 

Sodium sulfite 20 g 

Hydroquinohe monosulfonic acid 30 g 

Sodium carbonate (monohydrate) 30 g 

1-phenyl-4-methyl-4-hydroxymethyl-3-pyrazolidone 2 g 

Potassium bromide 2.5 g 

Potassium thlocyanate 1 .2 g 

Potassium iodide (0.1% aqueous solution) 2 ml 

Water to 100 ml 



Reversal processing 

Hexasodium nitrilotrimethylenephosphate 3 g 
Stanous chloride (dihydrate) 1 g 
p-aminophenol 0.1 g 
Sodium hydroxide 8 g . 
Glacial acetic acid 15 ml 
water to 100 ml 



Color developer 

Sodium tetrapolyphosphate 2g 
sodium sulfite 7 g 

Sodium tertiary phosphate (dihydrate) 36 g 

Potassium bromide 1 g 

Potassium iodide (0.1% aiqueous solution) 90 mt 

Sodium hydroxide 3 g 

Citrazinic acid 1.5 g . 

^|-methyl*^HB*methanesulifonamidoethyi)-^-methyM-arh^m it g . 

Ethylenediamine 3g 
Water to 100 mt 
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Adjusting solution 
Sodium sulfite 12 g 

Sodluni ethylenediaminetetraacetiate (dihydrate) 8 g 
6 Thioglyceline 0.4 ml 
Glacial acetic add 3 ml 
Water to 100 ml 



10 

Bleaching sohrtlori 

Sodium ethylenedlamlnetetraacetat© (dihydrate) 2.0 g 
Fenic ammonium ethylenediaminetetraacetate (dihydrate) 120.0 g 
15 Potassiurh bromide 100.0 g 
Water to 100 ml 



20 Fixer 

Ammonium thlosulfate 80.0 g 
Sodium sulfite 5.0 g 
Sodium bisulfite 5.0 g 
25 Water to 100 ml 



Stabilizer 

so 

Formalin (37 wt%) 5.0 ml 

Konidax (Konica Corporation) 5.0 ml 

Water to 100 ml 

35 the results are listed in Table 5. 

Tables 



40 . 


Sample No« . 


Coupler 


Dmax 


Heat 








resistance 




43 (Comparative) 


CC-4 


3.20 


90% 




44 (Invention) 


Example compound 3 


3.20 


97 




45 (Invention) 


Example compound 9 


3.30 


98 


45 \ 


46 (Invention) 


Example compound 5 


3.00 


95 




47 (Invention) 


Example compound 62 


3.25 


97 




48 (Invention) 


Example compound 36 


3.10 


96 




49 (Invention) 


Example compound 49 


3.15 


95 




50 (tnyention) 


Example compound 55 


3.20 


96 



30 



As can be understood from the results in Table 5, even In the reversal processing, a coupler of the 
Invention Is capable of fbnming a cyan dye image of good heat resistance. 

Additionally, samples, prepared by developing photographs of a color checker (Macbeth), that were 
obtained using Sarhple Nos. 43 through 50, were visually evaluated for color reproducibility, whereby 
compared with the comparative sample, sample of the invention exhibited significant improvement both in 
separation of bhie component from cyan componerit. and color reproduction of green and red colors. 
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.Claims 

1. A silver hallde photogaphic tight sensitive nriaterial comprising a support having thereon at least one 
silver haJide emulsion containing a cyan coupler represented by the following Fbrmula I; 

Formula I 



(Ri) 




15 



NHR, 



wherein Ri and R2 each represent a substituent; R3 represents a hydrogen atom, an alkyi group, an aryl 
group, a -COR4 group, a -COOR4. group, a " 



20 



25 



R4 



-CON 



Rs 



group, an -SQ2R« or an 



30, 



/ 



-SO,N 



35. 



. group in which R4 represents an alkyi group, an aryl group or a heterocyclic igroup, R5 represents a 
hydrogen atom or an alkyI group; X represents a hydrogen atom or a group capable of being split off upon 
reaction with the oxidized product of a color developing agent m represent an integer of from 0 to 4; and n 
represents an integer of from 0 to 5. 

2. The material of claim 1, wherein said Ra represents a .-COR4 group, a •COOR4. group or an.-S02R4 
group, in wtilch R4 is a synonym of Ri denoted in f=6nmula I. 

3. The material of claim 1, wherein sakJ cyan coupler represented by Formula I is a cyan coupler 
represented by the following Formula II 



Formula II 



(R.) 




(R,V 



55 



wherein Ri . R2 and Ra are synonyms of Ri , R2 and R3 denoted in Formula I, respectively: Re is a synonym 
of Ra denoted in Fomnula 1 ; and n' rejpresents an integer of from 0 to 4. 

4. The material of claim 3, wherein said.Rs and Re are each represents^a -COR^ group, a ^C00R4 
group or an -SOzR* group, in which R4 is a synonym of R4 denoted in Formula I 
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5. The material of claim 1, 2. 3 or 4 wherein said silv^ haDde emulsion layer is a red-sensitive silver 
halide emulsion layer. 

6. The material of claim 1, 2. 3, 4 or 5 wherein said cyan coupler is added to said silver halide emulsion 
layer In an amount of from 2x 10"^ mol to 8x 10"' mol per mol sihrer hafide. 

5 7, The material of daim 6, wherein said cyan coupler Is added to said sliver halide emulsion layer in an 
amount of from 1 x lO^-^ mol to 5x 10^' mol per mol sliver hafide. 

8. The material of claim 1. 2. 3. 4.. 5, 6 or 7 wherein the said silver halide grains contained In sakJ silver 
halide emulsion layer comprise not less than 90 mol% of silver choHde. 

9. The material of claim iB. wherein said silver halide grains contain not more than 5 mol% of silver 
TO bromide and not more than 0^5 mol% of siWer Iodide. 

10. The material of claim 9, wherein said silver hafide grains comprise silver chlorobromide containing 
silver bromide in an amount of from 0.1 to 1 .0 mol%. 
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